Ca2+ uptake and membrane potential in sarcoplasmic reticulum vesicles.
The rate of calcium uptake by sarcoplasmic reticulum vesicles isolated from rabbit skeletal muscle was stimulated by inside-negative membrane potential generated by K+ gradients in the presence of valinomycin. The increase in the calcium transport rate was accompanied by a proportional increase in the rate of calcium-dependent ATP hydrolysis, without significant change in the steady state level of the phosphorylated enzyme intermediate. Changes in the sarcoplasmic reticulum membrane potential during calcium transport were monitored with the optical probe, 3,3'-diethylthiadicarbocyanine. The decrease in the absorbance of 3,3'-diethylthiadicarbocyanine at 660 nm following generation of inside-negative membrane potential was reversed during ATP-induced calcium uptake. These observations support an electrogenic mechanism for the transport of calcium by the sarcoplasmic reticulum.